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1. PURPGSE

1.1 Scope. This procedure is applicable to MSFC in-house
test operations and is restricted to use in situations where it
is not feasible to clean el sewhere or where test operation and
schedul es woul d be unduly hanpered if on-site field cleaning were
not performed. This procedure shall not be used for nere
conveni ence or for the routine cleaning of spare parts or
facility buildup. This procedure does not apply to those
facility itens or systens cleaned under contract. This docunent
super sedes EP91-9007.

1.2 Purpose. The purpose of this procedure is to provide
instruction for field cleaning of test facility and test rel ated
hardware. This procedure establishes the cleaning nethods,
constraints, contam nation control neasures, and requirenents for
field cl eaning of conponents, parts, and installed systens when
it is deened necessary to support test operations and schedul es.

2. APPLI CABI LI TY
This work instruction applies to the Technol ogy Eval uation
Department (TED) personnel and its contractors involved in any

field cleaning operations in support of TED test operations.

3. APPLI CABLE DOCUMENTS

VMSFC- SPEC- 164 Cl eanl i ness of Conponents for use
I n Oxygen, Fuel, and Pneumatic
Syst ens.

TD70- 003 Test Preparation Sheet
| npl enent ati on Instruction

TD70- 013 Quality Record Retention Process

TD71- 002 Cont am nati on Prevention

4. DEFI NI TI ONS

4.1 Field Ceaning — (also called handw pe or benchtop
cl eani ng) the hand w pi ng, brushing and/or flushing of surfaces
to renove visible contam nation and/or suspected contam nation
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fromfuel, oxidizer, and pneumatic systens. Particul ate and
nonvol atil e residue (NVR) analysis is not required for field

cl eaning. A visual inspection is required, except as otherw se
noted in this docunent. In addition, for GOX and LOX systens and
for pneunatic systens connecting to GOX or LOX systens,
ultraviolet (black light) inspection for hydrocarbon

contam nation will be perfornmed on netallic parts. The
ultraviolet inspection shall be perforned in a darkened area
using a black light with a m ninumradi ati on output of 1020
mcro-watts as neasured 15 inches fromthe bulb. No visible
fluorescence will be allowed on surfaces which will be in contact
wi th the nedi um

4.2 AK-225 - ASAHI KLI N- 225, AKA-225, HCFC 225; a
hydr ochl or of | uor ocarbon (HCFC) devel oped by Asahi G ass Anerica,
Inc. Research has shown AK-225 to be an effective replacenent
for Freon-113 in cl eaning operations.

4.3 HFE- 7100 — A hydrofl ouroether (HFE) devel oped by 3M which
is also an effective cleaning solvent to replace Freon-113.

5. | NSTRUCTI ONS

5.1 |Inplenentation

5.1.1 A condition of cleanliness equal to or superior
to that of the original requirenment for the systemw /Il be
mai nt ai ned when nmaking repairs, reinstalling conponents, or when
breaking into a MSFC fluid distribution system After the
conpl eti on of maintenance, repair or opening of an active fluid
distribution system the systemw || be eval uated and accepted
for conformance.

5.1.2 Field cleaning will only be perforned when: (a)
Itemis part of a fixed installation and cannot be physically
moved to a renote and control |l ed cl eaning operation; (b) C eaned
spare parts do not exist and cleaning at a renote and controll ed
cl eani ng operation woul d unduly hanper test operations; (c) Item
has been renoved froma previously cl eaned system and
reinstallation of the itemis required to continue test
oper ati ons.

5.1.3 Field cleaning will only be perforned when defined
and aut horized by a Test Preparation Sheet (TPS) per TD70-003.
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5.1.4 The TPS will reference the applicable portions of
this procedure or will outline steps to be followed.

5.2 Contam nation Contro
Refer to Docunent TD71-002.

5.3 Solvent Certification and Contro

5.3.1 Ceaning solvents used for field cleaning shall be
processed and controlled in accordance wth requirenents of MSFC
SPEC-164. Druns of solvent shall be identified and stanped by a
uni que Technol ogy Eval uation Dept. serial nunmber. Sanples shal
be furnished to Materials Processes & Manufacturing Dept. (MP&V
for analysis to MSFC- SPEC-164. Chem cal Anal yses Data Sheets
i ssued from MP&M shal |l identify drunms by serial nunber and be
mai ntai ned on file by the Quality Records Custodi an per TD70-013.

5.3.2 Acceptabl e druns of solvent shall be so stanped on
the drumby a Safety Reliability & Quality Assurance Dept.
representative prior to issuance for use. Once enptied, druns
shall not be reused or refilled from other sources.

5.3.3 For active test operations, certified sol vent
druns may be issued and | ocated at the test facility site to
support on-going tests.

5.3.4 Certified solvent may be withdrawn fromcertified
drunms and placed in plastic or pressurized netallic aerosol
containers for in-place cleaning depending on the solvent. The
containers wll be clearly identified as to the type of sol vent
and drum serial nunmber. The containers shall be stored and
controlled as to preclude contam nation and unaut hori zed usage.

CAUTI ON:  Plastic bottles shall not be used for storing AK-225;
pressurized netallic containers nust be used to reduce sol vent
evapor at i on.

5.3.5 Al enpty solvent containers shall be flushed with
certified solvent prior to refilling.

5.4 Field d eaning

5.4.1 The cl eaning procedure shall renove all visible
traces of oil, wax, gum soils and particulate matter.
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5.4.2 Only certified solvent shall be used to perform
t he cl eani ng operati ons.

5.4.3 Smal | previously cleaned conponents such as seals,
fittings and transducers, on which mnor contam nation is known
or suspected, may be re-certified by handw ping wth sol vent -
danpened lint-free wi pes or flushing with cl ean sol vent.

5.4.4 Accessible areas of |arge conponents, such as
nozzl es, inducers and pipe, which have been previously cleaned to
an applicable specification, my be hand-w ped with sol vent -
danpened lint-free wi pes or flushed with clean sol vent when
| ocal i zed contam nation is visible or suspected.

5.4.5 Tubing, pipe, and flex hoses with a nom na
di aneter of 2-inch or |ess which have been previously cleaned to
an applicable specification or renoved froman active system and
subsequently contam nated to a m nor extent (such as fingerprints

or mnute visible particles) may be re-certified by filling and
dunping three tinmes with clean solvent and drying with high flow
certified gas. It is neither necessary nor feasible to perform

ultraviolet (black light) or visual inspection for 2-inch or |ess
tubi ng, piping, and flex hoses.

5.4.6 Conponents or parts which have internal surfaces
whi ch nust be cl eaned or which have significant contam nation
shoul d be cleaned by flushing wwth a high flow of clean sol vent
and drying wwth high flowcertified gas. It is neither necessary
nor feasible to performultraviolet (black light) inspection of
the internal surfaces.

5.4.7 O eaning solvent shall be used only for one
cl eani ng operation and then discarded or disposed of. Properly
| abel ed sol vent disposal containers (nmetal druns) shall be
readily available. Used solvent rags may be thrown in regular
trash contai ners.

5.4.8 C eaning operations nust be perforned either
outdoors or in a well ventilated area. |Itens cleaned shall be
wr apped i nmmedi ately, as appropriate, or shall be imediately
installed in the system
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5.4.9 Those conponents cl eaned and i nspected by the
procedure outlined above are considered acceptable and will be so
reflected on the TPS.

5.5 Quality Assurance will be notified by the performng
organi zation prior to systemrepairs, nodification or new
installations so that proper cleanliness inspection coverage can
be provided. QA will be responsible for review ng and nonitoring
all activities concerning MSFC fluid systens and environnental |y
controlled areas. Quality nonitoring will consist of review ng
specifications, work orders, Test Preparation Sheets (TPS), and
will provide on-site inspection coverage for systemrepair,

nodi fication and installation; wll request non-routine sanpling
and anal yses when probl ens are encountered or when suspect
condi tions devel op; and will provide specialized contam nation

control consultation services when request ed.

5.6 The Materials Processes & Manufacturing Dept. will plan
and i nplement the activities necessary to sanple and anal yze for
the specified cleanliness levels for all MSFC operational
systens. Analysis results will be provided by MP&M to the
sol vent using organi zations (i.e. requester).

6. NOTES

Freon-113 and HFE-7100 is an acceptable solvent to use for
cl eaning per this procedure.

7. SAFETY PRECAUTI ONS AND WARNI NG NOTES

7.1 Safety Precautions for AK-225 Sol vent

7.1.1 AK-225 is nore toxic than Freon and HFE-7100. AK-
225 has an 8-hour exposure limt of 50 parts per mllion (ppm
conpared to 1000 ppm for Freon. Personnel should use the sol vent
in a responsible, careful manner.

7.1.2 Inhalation is the major route of exposure.
Breat hi ng high concentrations of vapor nay cause |ight-
headedness, gi ddi ness, shortness of breath, confusion, and may
lead to narcosis, cardiac irregularities, or unconsci ousness.
| nhal ati on of high concentrations in a closely confined area may
be fat al

7.1.3 Liquid contact may irritate eyes.
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7.1.4 Repeated or prolonged exposure may irritate skin.

7.1.5 Consult the AK-225 Material Safety Data Sheet
(MsDS) for additional information.

7.2 Warnings for Use of AK-225

7.2.1 Use only in well-ventilated area, preferably
out doors.

7.2.2 If used in an area where adequate ventilation is
not avail abl e, personnel nust wear a Nl OSH approved negative
pressure respirator with organi c vapor cartridges.

7.2.3 Safety glasses nmust be worn when using AK-225. If
splash is a potential, goggles should be used.

7.2.4 Viton, nitrile, polyvinyl alcohol, solvex, butyl,
or neoprene gl oves nust be worn when using AK-225.

7.2.5 Do not use AK-225 near open flanes or high heat.
| f AK-225 is exposed to flanmes or high heat situations,
deconposition products in the form of hydrochloric and
hydrof l uoric acids may be generat ed.

7.3 WMaterial Conpatibility Limtations of AK-225

7.3.1 AK-225 is conpatible with nost netals. However,
AK- 225 is inconpatible wwth alkaline earth netals, such as
powdered Al um num Zinc, or Beryllium

7.3.2 AK-225 is minimally conpatible with the nonnetal s
Buna-N and Silicone. This neans that these materials may exhibit
a slight percentage change in volune, if cleaned with AK-225.
7.3.3 AK-225 is inconpatible with the nonnetal Ethylene
Propyl ene (EPDM. EPDM nay exhibit a significant change in
volune, if cleaned with AK-225.
8. APPENDI CES, DATA, REPORTS, AND FORMS
N A

9. RECORDS
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Chem cal Anal yses Data Sheets issued by MP&M Dept. shall be
mai nt ai ned as Quality Records in accordance TD70-013, RR
Process.

10. TOOLS, EQUI PMENT, AND MATERI ALS
N A
11. PERSONNEL TRAI NI NG AND CERTI FI CATI ON

Al'l personnel working with or around the sol vent AK-225
shal |l attend the AK-225 safety orientation neeting conducted by
t he Technol ogy Eval uation Dept. safety personnel and be famliar
wi th the hazards and appropriate use of AK-225.

12. FLOW DI AGRAM

N A
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